RNA polymerase modulators and DNA repair activities resolve conflicts between DNA replication and transcription.
Organisms rely on close interplay between DNA replication, recombination, and repair to secure transmission of the genome. In rapidly dividing cells, there is also great pressure for transcription, which may induce conflict with replication. We investigated the potential for conflict in bacterial cells, where there is no temporal separation of these processes. Eliminating the stringent response regulators ppGpp and DksA or the GreA and Mfd proteins, which revive or dislodge stalled transcription complexes, and especially combinations of these factors, is shown to severely reduce viability when DNA repair is also compromised. Both ppGpp and certain RNA polymerase (RNAP) mutations reduce accumulation of backed-up arrays of stalled transcription complexes. We propose these arrays are formidable obstacles to replication that are normally kept in check in wild-type cells by ppGpp, DksA, GreA, and Mfd. When arrays do obstruct replication, the consequences are resolved by one of the many pathways available to rescue stalled forks.